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MINISTRY OF WORKS, HOUSING AND SUPPLY 
(Central Boilers Board) 

NOTIFICATION 

New Delhi, the 18th August 1962 

G.S.R. 1093.—In exercise of the powers conferred by Section 28 of the Indian 
Boilers Act, 1923 (5 of 1923), the Central Boilers Board hereby makes the follow¬ 
ing Regulations further to amend the Indian Boiler Regulations, 1950, the same 
having been previously published as required by sub-section (1) of section 31 
of the said Act, namely:— ' [ 

1. These Regulations may be called the Indian Boiler (Twentieth Amendment) 
Regulations, 1961, 

2. In the Indian Boiler Regulations, 1960— 

(1) In regulation 4(e), between the words “make” and "and” appearing in 
the last line (he following words shall be inserted, namely: — 

“tolerance within which they have been manufactured”. 

(2) For regulation 5(iv), the following shall be substituted, namely: — 

“When the quality of material and the make of steel pipe have not been 
supported by certificates from the manufacturers, the pipes shall be 
treated as roll lap welded steel pipes and the maximum permissible 
working stress will be reduced by 25 per cent, and they shall be 
presented for a hydraulic test before erection in situ". 

(3) For regulation 298, the following shall be substituted, namely: — 

“Discharge Passage. —The safety valve discharge pipes shall comply with 
the requirements of clauses (a) and (b) of this regulation. The 
discharge pipe shall be as short and straight a.s possible and be fitted 
with open drain to prevent accumulation of water in the pipe. Suit¬ 
able arrangement shall be provided in the discharge pipe system so 
that the discharge can readily be heard by the Boiler Attendant. 
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(a) Steam safety valves. 

(i) Ordinaiy and high lift valves. Where a waste steam pipe Is flttetL 
the pipe and the passage leading to it shall have a cross-sectional 
area not less than the minimum combined area of the s^ety 
valves required by regulation 293. 

(il) Full Uft valves. For full lift valves the area of waste steam-pip« 
and passages leading to it shall have a cross-sectional area not lesi 
than twice A, or such area above this minimum as may be requir¬ 
ed for valves having a higher approved constant, where A, E and 
P are as defined in regulation 293. 

(b) Economiser safety valves. The area of the discharge pipe from an 

economiser safety valve shall be at least twice the area of the 
valve seating. 

Where the discharge from several economiser safety valves is con¬ 
nected to the main discharge pipe, the diameter of the main dis¬ 
charge pipe shall be designed to prevent accumulation of pressure 
due to the formation of steam under the particular conditions ot 
temperature and pressure which may be applicable.” 

( 4 ) For regulation 317, the following shall be sub.stituted, namely: — 

“317. General .—The blow down cock or valve shall be of substantial con¬ 
struction. The waste pipe attached to the cock or valve shall not be 
bound fast in earth or brick work and shall discharge at a point 
where there is no danger of injury to any person. These pipes shall 
not be connected to a pipe common to another boiler. The contin¬ 
uous blow downs may, however, be connected to a common header 
di.scharging freely to an adequately vented tank or sump. The 
headers .shall be of sufficiently large cross section and the blow-off 
tank shall be provided with a vent pipe free from valves and of 
sufficient size to prevent accumulation of pres.sure. If, however, the 
tank is intended for collecting flash steam, a safety valve of adequate 
capacity ihall be provided. The tank shall be so located that all 
parts will be acce.ssiWc for inspection.” 

( 5 ) For regulation 343, the following shall be substituted, namely: — 

"343. Pipes.—Steam pipes may be carbon steel, cast steel, alloy steel and 
In some cases of copper. Steel pipes may be solid drawn (cold or 
hot finished), lap welded, butt welded or electric resistance welded. 
(Ilopper pipes shall be solid drawn and no pipe made from electro- 
dcpo.sition of copper on a mandril shall be used for steam delivery." 

(0) For regulation 344, the following shall be substituted, namely: — 

“344. Steel Pipex .— (a) The.se pipes shall be made from steel made by the 
open hearth or an electric process acid or basic. Hot finished seam¬ 
less and roll lap welded pipes, may, however, be made of basic 
Bessemer steel. Basic Bessemer steel shall not be used for pres- 
sure.s exceeding 21 kg/cm^ (300 lbs. per sq. in.) or temperature 
exceeding 260°C (500°F). If the Bessemer process is used, the steel 
shall be made by a manufacturer approved by the Inspecting 
Authority. 

When used for steam temperature exceeding 399°C (750'’F), the steel shall 
be of the non-segregated or fully killed type. 

(b) Carbon and alloy steel pipes shall not be used for design temperaturea 

exceeding those given in Table 2. 

(c) For designed temperature over 427°C (800’F) special precaution shall 

be taken to ensure that the surface condition of the pipe Is suitable 
for these requirements. 

(d) The materials from which seamless and electric resistance welded 

pipes are made shall conform to the appropriate specification of tubes 
hi Chapter II. The materials from which roll lap welded, hydraulic 
lap welded and butt welded pipes are to be made shall conform to 
the requirements of Table I under Regulation 347.” 
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(7) For regulations 346 and 347, the following shall be substituted, namely: — 

“346. Number of sets of tests. —The number of pipes on which mechanical 
tests shall be performed shall be as follows; — 

Seamless pipes: 

Upto and including 114 mm. As per requirements of Chapter II. 
(4J In.) o.d. 

Over 114 mm, o.d. . . 5 per cent of the lengths of pipe 

as made, or 2 per cent cent of the 
pipes from each cast where the 
cast (i.e., melt) can be identified. 

Welded pipes ... 2 per cent of the lengths of pipes 

as made. 

In the case of pipes for designed temperatures over 427''C (800"F) every 
pipe over 114 mm. (4i in.) outside diameter shall be tested. 

347. (a) Flattening test [for pipes upto and including 102 mm. (4 in.) 
nominal bore].—As per requirements of Chapter II. 

(b) Cold bend test [for pipes over 102 mrn. (4 in.) nominal bore].—A 

strip not less than 38 mm. (li in.) wide cut circumferentially from 

one end of each selected pipe shall when cold withstand, without 
showing either crack or flaw, being doubled over in the direction 
of original curvature round a bar, the diameter of the bar being: — 

For pipes upto and including 10 mm. 

(3/8 in.) thick. 3 times the thickness. 

For pipes over 10 mm, thick. 4 tunes the thickness. 

(c) Bend test on the Weld. —A strip not less than 38 mm. (IJ in.} wide 

cut circumferentially from one end of each selected pipe with the 

weld near tho middle of the strip, shall when cold withstand, with¬ 
out showing either crack or flaw, being doubled over in the direction 
of original curvature round a bar, the diameter of the bar being 
equal to eight times the thickness of the test piece, the weld being 
placed at the point of maximum bending. 

(d) Additional test. —Should a pipe selected for testing fail in any one or 

more of the tests specified above, two further tests of the same kind 
may be made from tho same or another pipe from tho same batch. 
Should either of these further tests fail, the pipes represented may 
be reheat treated and then retested. If the repeat tests are satis¬ 
factory, the pipes shall be accepted provided they comply with other 
requirements but if failure again occurs, the pipes which the test 
pieces represent shall be rejected. 

,(e) Tensile test. —A.s per requirements of Chapter II. 





Table i—Caebon Steels 


t 

00 


Roll Lap welded and Butt welded pipes 


i 

Ultimate tensile 
strength in 

Ke./Sq. mm. 

(tons per 
sq, ire) 

Mimttmm elongation pet cent. 

Sulphur 
per cent 


Phos¬ 
phorus 
per cent 
mas. 

Kind of pipes 

On 203 mm. (8 ire) 

On 51 mm. (2 ire) 



Not less 
than 

Not more 
than 

6 mm. (i/d') 
thick 

and over 

Less than 

6 mm. 
(1/4-) 
thidt 

1 

6 mm. 

(I/d') 

thick 

and 

over 

Less 

than 

6 mm. 

( 1 / 4 ') 

thick 




Strips cut from the pipes clear of the 
welds and tested in their curved 
condition 

35 

44 

20 

18 

32 

30 


1 

1 

Test lengths taken from finished 
pipes (ends of pipes to be phig- 
geil for grips) 

(22) 

35 

( 22 ) 

( 28 ) 

44 

( 28 ) 

25 

1 

23 


i 

L -06 

r 

I 

j 

1 

1 

1 

j 

> -06 


1 


THE GAZETTE OF INDIA EXTRAORDINARY [pA*r H 












Tabu I—CAfisoH Sittii 


HydraaJie (wattr gas) atlied Sud Pipes^ 


Selected 

Uldmate tensile stress 
in Kg./ sq. mm (Tons/ 
sq. in.) 

Mitu Elongation per cent on 203 mm, 

(80 


phosphorus 

mayimrfTTi 

% 

Samples Cut 
transversely 

Not less 
than 

1 

1 Not more 

than 

13 mm ( 1 / 2 O 
thick and over 

Less than 13 mm. 
thick and not less 
than 6 mm 

( 1 / 4 O thick 

Less than 

6 mm, thick 



j 

1 

1 

1 

36 

j ( 23 ) 

\ 

i 

1 

1 

44 

( 28 ) 

23 

20 

1 

1 

1 

iS 

1 

0 05 

i 

0-05 


-u 
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(8) For regulation 348, the following shall be substituted, namely; — 

“348. Method of manufacture. Heat treatfment and Marking,—(a) The 
process of welding lap jointed seams shall be by hammering or rolling 
the Joint, The pipe shall be carefully annealed, thereafter. 

(b) On completion of any work which Involves heating, whether for hot. 

bending of the pipe or for any other similar purpose, the pipe shall 
be carefully annealed. 

(c) Cold drawn carbon pipes shall be carefully annealed throughout their 

lengths after the operation of drawing. 

Cold drawn seamless alloy steel pipes shall be delivered In the norma¬ 
lised condition and hot finished pipes in the as rolled, or hot drawn 
condition or in the normalised condition, 

(d) Marking .—Inspection and identification marks shall be stamped on 
end faces of pipes plain at ends. These marks shall be machined or 
ground off brfore erection. When flanges are fitted Identification, 
marks shall be stamped on the rims of flanges. 

(9) For regulation 349, the following shall be substituted, namely: — 

“349. The pressure and temperature limits within which pipes, tees, 
branches, etc., shall be used, shall be In accordance with Table 2.” 





Tables 

JUaMtHum ptrmissibU w^rktag prtiture md Ump^ature 


MateriAl 

Method of manufjK^ire 

Maximum permissible 
working pressure 

Maximum permissible tonperature 

Form 




-c 

-F 


Carbon stael 

Cold drawn seamless 

No restricdcai 

482 

900 

Straights, bends or fittings. 


Hot finished seamless 

Do. 

482 

900 

Do. 


Hydraulic lap welded 

Do. 

482 

900 

Do. 


RoU lap welded, butt weld¬ 
ed [Max. nominal bore 
allowable I 02 mm (4 itu)]. 

21 Kg,'Cm* 

(300 tb /sq. in.) 

260 

500 

Do. 


Electric resistance weld¬ 
ed [Max. nominal OJ3. 
114 mm Ui*)] 

No restriction 

482 

900 

Straights 

Cast steel 

Castings 

No restriction 

482 

900 

Straights, bends or fit¬ 
tings. 

Molybdenum steel 

Cold drawn seamless and 
castings. 

No restriction 

5^ 

975 

Do, 

Chromium 
molybdenum Steel 

Cold drawn seamless and 
hot finished seamless 

No restricdon 

621 

1150 

Do. 

Copper 

Solid drawn upto and in¬ 
cluding 127 mm (5 in.) dia. 

12'6 Ka’Gm* 

(180 Lbs/sq. in.) 

Not allowed for superheated steam 

Straights and bends. 
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(10) For regulation 350, the following shall be substituted, namely: — 

“360, Steel pipes .—The maximum working pressure allowed, on steel pipeo 
shall be determined by the following formula: — 

2 Se (t—c) 

W.P.= - (Equation 9 i) 

D 

t—minimum thickness. 

W.P.=Maximum working pressure. 

Where the total relieving capacity of the safety valve on the superheater is 
not less than 20 per cent of the total evaporative capacity of the boiler, the 
steam pipes may be designed for a pressure at which any superheater safety 
valve is to be set to lift provided that in no case shall these pressures be less 
than 91 per cent of the design pressure of boiler. 

D—Outside diameter of pipes. 

S>= Allowable stress as specified in Table 3 . 

c-c Efficiency factor. 

“ I for seamless and electric resistance welded steel pipes 

— '9 for welded steel pipes for values of t up to and includlrrg 22 mm ( 7 / 8 *) 

■.•85 for welded steel pipes for values oft over 22 mm (i") and up to and including 
29 mm (li') 

— *8 for welded steel pipes for values of t over 29 mm (iJ') 
c— 0*1 cm (*04 in,) 





‘Table 3 

Maxwam permissible tsorking stress for straights, bends or futm g s 


Material and method of manufacture 

1 Upto and 

1 including 
! 26 o°C Csoo-F) 

Over 26 o°C 
(50o°F) np 
to & inchiding 
288°G (550=F) 

1 

t 

j 

Over 288°C 

C 550 “F) 
up to & in¬ 
cluding 

j 3 i6°C(6oo'‘F) 

Over 3 i 6°C 
(600° F) up 
to and 
including 
343=0 (6so»F) 

Over 343°C 
(650° F) up 
to and 
including 
371=0(700'’F) 

Over 371=0 
(700= F) up to 
and including 
399 °C (750^ j 

Over 399=0 
C75o°F) up to 
aind including 
427=0 (800=^ 

Carbon steel 

A. Roll lap welded and butt welded, 
and Bessemer hot finished seamless. 

B. Castings. 

865 kg./cm’ 
(12,300 lb./sq. 
in.) 

822 kg/cm* 
(11,700 Ib.,' 
sq. in.) 

Not used for t 

794 kg/cm* 
(11,300 lbs./sq. 
in.) 

hese temperaturt 

745 kg/cin' 
(10,600 Ibs./sq. 
in.) 

«... 

703 kg/cm’ 
(10,000 lbs./ 
sq. in.) 

654 kg/cm* 
(9,300 lbs./ 
sq. in.) 

605 kg/cm' 
(8,600 lbs./ 1 
sq. in.) 

541 kgi'cm* 
(7,700 lbs./ 
sq. in.) 


Carbon steel 1 The lowest value obtained on the following basis from 

For temperatures upto and including SSO'C (6d2°F) . . 

Seamless, hydraulic lap welded 
and Electric resistance welded 


T.S. 

3-5 


Et 

or- 

1-6 


Molybdenum Steel 
seamless 

Ckromiism-Molybdenum Steel 
seamless 


For temperatures above 350°C (662‘’F), 


Et Sr 

- or- or Sc 

1-6 1-6 


H 

a: 


w 


Where, 


T.S.= Minimum Tensile strength at 20°C (68‘’F) 

Et = yield point (0'2% proof stress) at the temperature t 

Sr = The average stress to produce rupture in 100,000 hours and in no case, more than 1-33 time 
the lowest stress to produce rupture. 

Sc = The average stress to produce an elongation of I % (creep) in 100,000 boors. 


to 

U> 
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01 ) (f) For regulation 351 , the following shall be substituted, namely; — 

“ 351 . (a) The material shall comply with regulations 73 to 80 . 

(bl The maximum working pressure allowed on cast steel pipes shall be- 
determined by the following formula; — 

2S (t—oi^D—C) 

W.P. = —-Eqn. (92) 

D 


Where, t — 
W.P. - 


D 

S 

c 


(ii) For the 


minimum thickness 

Working Pressure 

External diameter of pipe 

Allowable working stress as specified in table 4. 

O' 64 cm (0-25 in.)’’ 

table 4 , the following table shall be substituted, namely; — 


Tabus 4 


Maximum Permissible Working Stress for Carbon and Alloy Cast Steel Pipes 

(See Regulation 361 ) 


Lowest value obtained in each case at the specified temperature calculated 
on the following basis: — 


T.S. Et. 

For service temperature at or below 35o’G (662'’F) -or - 

3'S 


Et Sr 

For service temperature above 350°C (662°F) . . -or -— or Sc 

i '6 1-6 

T.S, — Minimum Tensile Strength of the material at room temperature. 

Et — Warm yield point (0-2% proof stress) at temperature t. 

Sr =- The average stress at the service temperature to produce rupture in 100,000 
hours and, in no case, more than i ■ 33 times the lowest stress to produce 
rupture at service temperature. 

Sc — The average stress at service temperature to produce an elongation of 1% 
(creep) in 100,000 hours. 

( 12 ) For regulation 353 , the following shall be substituted, namely: — 

“ 353 . Flanges of Steam Pipes.—(a) Flanges of steam pipes shall be made 
of cast steel or wrought steel made without a weld They may be 
secured to the piptes by screwing, riveting or welding." 


( 13 ) For regulation 364 , the following shall be substituted, namely; — 

" 354 . Screwed on flanges .—Where flanges are secured by screwing the 

screw thread on the pipes and in the flanges shall be arranged to 
end at a point just inside the back of boss of the flange. After the 
flange has been screwed on, the pipe shall be expanded into the 
flange by a roller expander. Such screwed and expanded flanges 
may be used for .steam for a maximum working pressure of 31-6 
kg/cm 3 (450 Ibs./sq. in.) and a maximum temperature of 399 C 
( 760 °F) and for feed for a maximum pressure of 42 kg/cm^ (000 
Ibs./sq. In.)." 

( 14 ) For regulation 357 , the following shall be substituted, namely: — 

"357 Welded on flanges.—(a.) Where flanges are welded on, the welding 

shall be done by the oxy-acetylene or metal arc process the latter 
with covered electrodes which shall comply with regulations 94 to 

» 8 . 
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(b) The proportion of the weld shall be as indicated In the Figure Nos.’ 28- 
to 34 of the following types:— 


Type 1. 

‘Welding Neck’ flange. Figure 

28. 





2 . 

‘Face and Back’ welded—on 
Figure 39. 

flange 

for 

metal 

arc 

welding. 

3. 

‘Bore and Back’ welded—on 
Figures 30 and 30A. 

flange 

for 

metal 

arc 

welding. 

4. 

‘Face and Fillet’ welded—on 
Figure 31. 

flange 

for 

metal 

arc 

welding. 

5. 

‘Bore and Fillet’ welded—on 
Figures 32 and 32-A. 

flange 

for 

metal 

arc 

welding. 


6 . ‘SUp on’ welded—on flange for metal arc welding. Figure 33. 

7. ‘Slip on’ welded—on bossed flange for oxy-acetylene welding. 

Figure 34. 


The flange shall not be a tight fit on the pipe. 

The maximum clearance between the bore of the flange and the outside 
diameter of the pipe shall be 3 mm. (1/8") at any point, and the 
sum of clearances diametrically opposite shall not exceed 5 mm. 
(3/16 in.). 

Note.— ^All dimensions shotwn in the figures of types 1 to 7 relate to finished 
»ixea. 

The design conditions for each type are as follows; — 

Types 1, 2 and 3 flanges for all design pressure and temperature condi¬ 
tions. 

Types 4 and 6 flanges for all pressure conditions up to and including 
42 kg/cm3 (600 Ibs./sq. In.) and design temperature not exceeding 
399»C. (750»F.). 

Types 6 and 7 flanges for all pressure conditions up to and includlM 
17'6 kg./cm^ (250 Ibs./sq. in.) and temperature not exceeding SOO'C. 
(760°F.) except that Bossed flanges of type 6 shall not be used on 
pipes over 304 mm. (12") in nornlnaT bore, nor Bos.sed flanges of 
type 7 on pipes over 152 mm. ( 6 ") in nominal bore. 

(c) Heat treatment after welding^Types 1 , 2, 3, 4 and 5 carbon steel 

flanges welded on by the metal arc process shall have the welds 
strea.s relieved where the design depth of the weld recess is greater 
than 13 mm. (i"). 

All welds Joining flanges to alloy steel pipes shall be stress relieved. 

(d) Where typo 1 flanges are attached by oxy-acetylene welding the welds 

shall be normalised. 

(e) The procedure to be observed in the stress relieving and normalising 

of welds shall be in accordance with the following requirements;-— 

(I) Stress relieving .—The stress relieving temperature shall be: 

for mild steel and carbon steel within the range eOO/BSO'C. (1110/ 
1200°F.). 

for alloy steels within the range 630/660'’C. (1170/1220°F.). 

The stress relieving temperature shall be maintained for approximately one 
hour per 25 mm. (1 inch) of weld throat with a minimum of huif an hour. 

Stress relieving shall be carried out by one of the following methods; — 

(a) Local heating using a portable muffle furnace, induction coils or other 
suitable heating appliance. Particular care shall be taken to ^ply 
heat uniformly over the area to be treated. The use of procedures 
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that do not provide adequate control for this purpose, such as 
manual operation gas torches, is not permissible. The temperature 
shall be measured by the thermo-couples peened, welded or other¬ 
wise suitably attached to the surface of the pipe and, where neces¬ 
sary, protected from frame impingement, 

(b) Heating in a stationary industrial furnace. The temperature of the 
joint shall be measured by thermocouples so disposed within the 
furnace as to give a true measure of the joint temperature. 


(ii) Norpmlising .—Welds in mild steel pipes shall be normalised by heating 
the metal to a temperature between 900 and 950°C. (1650—^1740‘'F,), the tem¬ 
perature then being maintained for not less than two minutes for pipes up to 
and including 102 mm. (4^') bore, and for not less than five minutes for pipes 
over 102 mm. (4") bore. Welds in pipes made from the alloy steel shall be 
normalised by heating the metal to a temperature between 925 and 975'’C. 
(1700—1790°F.), the temp>crature then being maintained for not less than two 
minutes for pipes up to and including 102 mm. (4") bore, and for not less than five 
minutes for pipes over 102 mm. (4") bore. The higher temperatures of between 950 
and 975°C. (1740—1790'’F.) shall be used for alloy steels having a carbon con¬ 
tent upto and including 0T2 per cent, and the lower temperatures of between 
926 and 960°C. (1700—1740“F.) shall be used for alloy steels having a carbon 
content of more than 0 12 per cent. After normalising the joint shall be cover¬ 
ed with a suitable muff or asbestos cloth to ensure slow and even cooling. The 
normalising of welds in pipes up to 102 mm. (4") bore may be carried out with 
welding flames, the temperature being judged with the aid of a colour card, or 
measured by means of one or more thermocouples or an optical pyrometer, The 
normalising of welds in pipes over 102 mm. (4") bore shall preferably be carri¬ 
ed out in a portable pipe normalising fiunace or muffle, the temperature being 
-measured by means of one or more thermocouples or an optical p^ometer. The 
width of the zone to be heat treated to the specified temperature shall extend at 
least 13 mm. (i") on either side of the weld reinforcement." 


(15) For clauses (b) and (c) of regulation 360, the following shall be sub¬ 
stituted, namely; — 

"(b) Where pipe having a wall thickness exceeding 13 mm. (i in.) are 
butt-welded together they shall be effectively stress relieved in 
accordance with the following: — 

The stress relieving temperature shall be: 

For mild steel and carbon steel within the range 600/650°C. (1110/ 
1200''r.). I I 

For alloy steels within the range 630/660°C. (1170/1220 F.). 


The stress relieving temperature shall be maintained lor approximately one 
hour per inch of pipe thickness with a minimum of halt an hour. 


Heat treatment shall be carried out by one of the following methods: 

(i) Local heating using a portable muffle furnace induction coils, or other 
suitable heating appliance. Particular care shall be taken to apply 
heat uniformly over the area to be treated. The use of procedures 
that do not provide adequate control for this purpose such as manual 
operation of gas torches, is not permissible. The temperature shall 
be maintained symmetrically, over a peripheral band of metal of 
a minimum width of three times the width of the butt weld pre- 
pai'atiom The temperature shdl be measured by thermocouples 
peened, welded or otherwise suitably attached to the surface of the 
pipe and, where necessary, protected from flame impingement. 
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fii) Heating in a stationary industrial furnace. The temperature of the 
joint shall he measured by thermocouples so disposed within the 
furnace as to give a true measure of the joint temperature. 

(c) Such Butt-welded joints conform to fig. 28. 


(10) For clause (b) of regulation 361, the following clause shall be substi¬ 
tuted, namely: — 


(b) The thickness of the pipes, from which bends are made shall be such 
that the minimum thickness required by equation (91) is maintain¬ 
ed throughout after the bending operation. The deviation from 
circularity in percentage at any cross-section of a bend shall be- 
calculated by the following formula: — 

Dmax. —■ Dmin, 

G M --■—■— -X Too 

D 


20D 

This deviation shall not eitceed - 

R 


Where 

C “= The percentage deviation of circularity. 

Dmax, = maximum external diameter of the pipe as gauged at the bend. 
Dmin. = minimum external diameter of the pipe at gauged at the bend. 
D «» nominal external diameter of the pipe. 

R “ Radious of the bend on the central liite of the bend. 


(17) For regulation 362 the followiitg shall be substituted, namely; — 


"362. (a) Branches, Bosses and Drain pockets .— Branches, bosses and drain 
pockets welded to the pipes shall conform to the requirements of 
regulations 249—253. Branches shall not be welded to any main at 
an angle of less than 60°. 


(b) External reinforcement .— If tlie thickness of the main or branches of 

a single or multiple branch piece Is less than that given by the- 
equation 91-A external reinforcement shall be provided. Buch 
reinforcement may take the form as given in Figure 32-A or other 
reinforcement approved by the Chief Inspector applied to or around 
the junction between branch and main. Gusset plates attached 
longitudinally to the surfaces of either pipe, shall not be used. 

(c) Thickness where no external reinforcement is provided .— Where more 

than one branch is attached to a pipe the opening of each branch 
shall be projected perpendicularly on the axis of the main and the 
distance between each pair of these projections measured. If the 
distance so mca.sured between two branches is less than the sum 
of their bores, the two branches are deemed to affect each otlier; 
if thi.s distance is equal to or greater than the sum of their bores, 
the two branches arc deemed not to affect each other. 


In calculating the reinforcement required, each branch is to be considered 
in turn together with all the branches by which it is affected. 
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(i) A branch not affected by any other branch, —Where no extern^ 

reinforcement is to be applied to a branch piece the thickness of 
the branch shall be determined from Equation 91-A. 

PD 

tm. “ —--h C Equation 91-A. 

3 Sex 

where tin=«minlmum thickness of the branch. 

P=Working pressure. 

D™Outside diameter of branch. 

S = Maximum permissible stress as specified in Table 3. 

e-ifactor given in regulation 350. 

x=l.—B (l—0*7 sin y) Equation 91-B. 

B—ratio of bore of branch to bore of main. 
y= angle between branch and main, in degrees. 

C= 0 -l cm (-04 ill ) 

The value of tm derived from Equation &1-A is the minimum thickness and 
.further provi.sion shall be made for any minus tolerance. 

No reinforcement is required If— 

Y 

B Is less than —— Equation pt-C, 

Y+ 90 

(ii) A branch affected by one or more other branches. — (See Figure 302/A..) 

Determine the ‘X’ values for each branch alone from Equation 91-B, 
Let ‘X’ be the value for the branch under consideration and Xa, 
Xb, etc,, the value for the other branches. 

Then Xi“i—C (i—Xa) Equation 91-D, 

Xj-i— c (I— Xb) 
etc. 

Where C is a factor the value of which is to be taken from Table 362/4. 

The thickness of each branch which is a component of a multiple branch 
shall then be determined from Equation 91-E. Equation 91-C shall not apply: — 

'tm=r—■ ( --■'^ + C-Equation 91-E. 

V 2 Sex / \ Xi • X, . / 

Where C =■ I mm. (-04 in.) 


Table 362/4 


L 

dl-|-d 2 

c 

I or greater 

0 

’9 

O'lO 

■8 

■34 

■7 

■66 

•6 

■80 

■5 

■90 

■4 

■94 

■3 

.97 

•2 

•98 

■ I 

■99 

-0 

I 


(L“di9tance between Projections of branch bores, dj and d,) 
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Intermediate values by linear interpolation: 

It is to be specially noted that a branch may form part of two distinct 
multiple branches^ when its thickness shall be the greater of the 
thickness calculated for it as a component of each multiple branch. 

(hi) Mains.—(See Figures 362/A, 362/B, 362/C and 362/D.) The thicknesa 
of a main carrying a single or a multiple branch shall be determin¬ 
ed as for the single branch or one component of the multiple branch 
except that the symbols ‘D’ and ‘e’ shall apply to the main. 

The thickness of a main carrying more than one branch, single or multiple, 
shall be the greatest of the thickness of the main calcuiated in con¬ 
nection with each branch separately. 

The additional thickness of a main for branch reinforcement shall extend 
over the length covered by the branch and beyond it for a distance 
not less than the bore of the branch on each side. 

(18) In regulation 364, in the second line, the words "wrought iron or” shall 
be omitted. 

(19) In regulation 368, the words “iron and” in the second line shall be 
omlttM. 

(20) For regulation 370, the following shall be substituted, namely: — 

"370. Flexibility. —The pipes shall be arranged so that the system is 

sufficiently flexible to absorb the whole of theh- expansion without 
the sum of the longitudinal pressure stress and the longitudinal 
bending stress exceeding the stress (S) given in Table 3, under the 
operating conditions within the limits of the working pressures and 
temperatures, except where the torsional stress is significant in 
which case the resultant combination of stress shall be taken 
into account. Where practicable, the requisite flexibility shall be 
provided in the layout of the pipes without having recourse to 
special expansion bends or expansion joints except for the safety 
valve discharge piping. The use of sliding expansion joints is pro¬ 
hibited. Additional stresses not specifically allowed for in the 
calculation such as circumferential bending stress, or stress concen¬ 
trations produced by abrupt changes of section should be kept to 
a reasonable minimum." 

(21) For regulation 374, the following regulation shall be substituted, 
namely:— 

“374. Test pressures. —(a) Each completed pipe and fitting shall be tested 
by hydraulic pressure to the test pressure H Ibs./sq. in, determined 
from the following equation subject to a maximum test pressure of 
316-3 kg/cm'-' (4600 Ibs./sq. in.), 

S at 26000 (600OF). 

1-7 P X —--—--- 

S at T 

P = Maximum permissible pressure. 

S = Maximum permissible working stress. 

T =“ Design temperature. 

(b) Pipes and fittings with flanges for steam pressures exceeding 7 kg/ 

cm^ (100 lbs, per sq. in.) shall be tested with blank flanges bolted 
or clamped on, All other pipes, if straight, may bo tested between 
the heads of an ordinary hydraulic pipe testing machine. 

(c) Where the joints in a pipe system are of welded construction, the 

system shall, after erection, be tested hydraulically to twice the 
maximum permissible pressure, where the pressure does not exceed 
35 kg/cm^ (600 Ibs./sq. in.) and to li times the maximum permis¬ 
sible pressure or 70 kg/cm^ (1000 Ibs./sq. in.), whichever Is the 
greater where the maximum permissible pressure exceeds 36 kg/ 
cm^ (600 Ibs./sq. in.); 

Provided that stress duo to all causes including the stress due to the 
hydraulic test pressure shall not exceed 40 per cent of the minimum 
tensile strength of the material of pipes. 

(d) Special arrangements shall be made, according to circumstances, for 

testing bends and other fittings which are not flanged." 
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■pfPlCAL BRANCH PIECES 



di and djifom a pa<r each other 



dl 15 UMffcelei bj the <lther branthes 
tidfferhed.by dj 

da (« alfected by d z, Ond da- 


dA Is affected by d3 

Fig-. 3621B 




















dt iioMected Wy dft 
Ai, is dtfcctKd by d) 

is affected by dv dtvl il» 
dj is affictisd by d^Sitd dv 

F«t i€t(C 



dt (•*ffec*tdby ds 
d^isafteclcd by a» 
ds is afteebed by d\ bmI dy 


■ fig, 562(0 
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l/^oruss 

MAXIMUM^ 0^0 
OF P/PS 

ft6-NO. Z9. 


Tf/ts // Fttir^fitF F0M PFl. tiFStSN PRiSJOFF P///> 

r£MPtkAr(/ti( coPwTfoNS 

FOR OtTpaS 0F WSt,0 PkFPFtMPT/Oft 
S£f FtQ- £tOi.Se0) TO £SOO 


IVF/0/A/<^ J^FCP fLPA/&£ 
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f/G .A/O. 2 8 (0 

P//}/AJ V££ fOjQ UJ£ Wm 5Aa//JG P/MG. 



f/S.AJO. 28(ii) 

Doa6U /)MGl£ y££ £OM 0J£ h//r//S//CMA/C MA/G 

(p/p£S y3M.A4 
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29^JoA*^AL. PA.€^^A^TtO/<^. 

U- G/100V£ fOP OJ£ W/TN AACU/AJC A/AJG 

(p/p£S oy£-ji / 3 ai . {14 //y) r///£ArJ 



//G ■ UQ. 2 B OtfjCfd p£AM/SS/^l£ ^Lr£AAjAr/l/£ fiAePAAATia^f 

fOR V£RT/CAL OK AUtARLY ySAT/CRC Ptf*£ 

U- GfiOOVf fon USE W/TH anCKIkiG RIKJG 
(p/P£S O^s/^ fZM.MC/2>^)T‘HlCK) 
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p/p£ rzzfCf<N£ss 

0 

M.M. 

JAJ 

oecRPfs. 



/ 6'20 

>2S4~ i9 


20 -2^ 

>:^a 

>iy2 

2h * Z7 



Pfi£P/9fi/fr/OA/ OF GPOOVS FOR US£ hZ/TP TflP£R 
AACH/AZG R/A/6 ANO OOVAU moot RCftJ. 

(^OJ^ fi/fiSS OV€A TH/Cf^ 



,F/G. AJo. ZS(y)6^ ) POX fi/fies / 3 m.m (^ wJ/fA/a rMA/AJSA 

. Qpoove POR use \f\fjrp pfcfsjfo aach/a/c p/ajg 
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//tf . A/O. fOM P/fiSS r¥/£^£A THAN 

GR00)/£ roA aj£ y^/r// ^^casso AAc/t/m a/ajg 


# 4> 



/VG.A/c,28^/)(a) NQAMAC PAtPAAATtCN 


DoOAU AA/Glf V££ /^OA OSS h//r// 

OX)f-/fC£rri.SMS AJ9J£ aoaj 
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PeAM/SS/AL£ ALTSAf/^T/trS P/tPPSAA7/0A/ 
VeAT/CAL OA A^AAALV VCATfcAt P/AA. 

Doi/AlS AAfCl£ FOA OSS 

OKY- /IC£TYL£AJ£ jQ/jAJ. 



F/6.Ai&.2S(y//)(fK) NOJtMAL PPePAAPTiOAf 

ij'6A0QV£ fOA VS£ MTH QXi-fiCfmSNS AAS£ AUN. 
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P^/l/yilSS/^L£ ^LT£JiM/fTJV£ PA£pfl^/)r/OM 
^CA V£ArfCAt OA A/SAALY Y£AT/CAl PfPf. 

U'CRoovs fOA uje iv/r// oxY'Ac^ry^fA/s aass j^oa/. 



rf6. AlO. 28 (V///J 

pLfHAJ V££ OJ£ W/TAY OtY'/iC£TYL£A/£ 
AfiSS £OA/^/P£S/Q ro /6m. 
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y^/6.A/C,2s(xj(kJ A/O/iMU PA£p/t/i^T/OA/. 

PimVfS fO/ll/S£ W/nOUT AKKIVCA/A/C 



//s. A/0. 23 (/x)(lJ POP i/^f MfTH £P£C /At 

yuo/^c T£CHy/aU£ 


Pi/iM viifon us£ w/r//ou£ MCK/m a/mg 
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18 Qi) 


j/AJGli 0 fo/l (JS£ W/r/ZOOr/^AC^/A/G 6 

* Shape of profile.—Unless the weld i$ dressed flush, there shall be external 
weld reinforcement, preferably within the limits recommended in Table below 
and this reinforcement shall be substantially symmetrical about the centre line 
of the joint. The shape of the reinforcement may vary according to the typo of 
electrode or welding technique used and the welding position, out shall in all 
cases be of smooth contour, the profile running out smoothly into the pipe on 
each side without notching or reduction of thickness of the pipe at the edges 
of the weld. 


Amount of Weld Reinforcement 


Over 

Pipe thickness 

Recommended limits 

Upto and including 

Minimum 

Maximum 

mm. 

in. 

mm. 

in. 

mm. 

in. 

mm. 

in. 

— 

— 

6 

i 

1-6 

1/16 

3 

1/8 

6 mm. 

i 

13 


1-6 

1/16 

5 

3/1 

13 mm, 

, 

i 

— 

— 

1-6 

1/16 

6 

i 
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Tf/t oarti smeatt or rut mto 
Murrui oifTSinc tms 

l»0SIT/0*J ff/MCAT£n AY TH£ 
ooTTen i/A/g,FUU uue , 
VlHICHeV£R IS AFfiU CAAl£. 


ALLOYSTg£L FfLLgT tg£t£> 


csmmoMSTgti F/iirr 


3 mm.C/ 8) 




■P 



fo/t CtSAMAA/Cf AtTF/ges/ FI A A/C £ A OAF AA/O OA. 0£ F/F£ 

(S££ A£CV.. 3S7(^-tJ J 

// 6 .N 0 . 29. 


CAAAOH SrgfL p/A£l 

A s-g tWT A/OTLESS THAA/ 

Alloy srtFL FiFei 

A „ X AUTHOrLCSi THA/J «v.) 

CAMPON STA£L P/HFS. 

£ AUy^'*f^(,%*'))F0RF/PFS/3M-^(^fi^AHO/^MJ>^0^r^00R£ 

C I AtrLSif \2^Ji//,^i/)fOR /yAfS2Sm.m(/,^)T0 iVin. n(/^M.^ySOMC 

THPf* P/ffL5/>^(;L/^ AOMf AMF OVgR. 

ALLOY sreSL fi/p£s 

2£ &orC'^Q^.m)foRnp£S/3mj><Qf^M^N/> i9m.^{\.ijA0Rt 

c 1 NOTLbt)r,^j^/^^ FiM aomc 

Th/tP Ki‘^r*ly„„'!)FM R/PCJ5/^(2-^AORF AN/tevFM. 

CAAAOH ST££L PiFfi 

F t X Ai/r/JaT L£'is T/ZHN €A>t.tnC/i,„/\ 

alloy STSSL FtPCS 

ft ^HF/CHT OF WCLrt AACesS. 


f3/M£A/S/OA/S fit A//n C fiAS MiAifM/i AFTSa C FLAMAg^ 

To F/NAL TH/CFf/FSS^ TH/S FLHNGS /S SUITHALF FOR HCi. 
JieSfGH PAASSOAF SA/O TFAAFFAHrVRF COA/fy/r/OAAS■ 


'FAC£ AN/^AAC/<‘ y/£/P£O OA/F/fiA/GS 

for/^£TAL- flfiC h/S//}/H6. 
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THlOUTSA. 

Mi/JT l/e WHOL L V OUTS/OE THe 



/0« CUTiii/lNce A£rHf£'/>/ Ao*6 AAfO OiO. C/" /’//'S 

S££ /f£GCt 

6. A/0.30. 


CAXAOa/ jr£fi apo 
A i.iOY AaA£S 

/? I ^ AUTHDT LESt TLfPAt 

C'AJtAO^ STtfE aMO 
PEEAV STPfi PJTfS. 


; nM£ll£E:/SNOTAtOE(TA/IM9^«,(^,^i^ 

t(E-HMi‘iy:/^\At£ltE E/SOYEAUPTO 
JiAf/3 tMClV9in6 /li-Siti*tC%i^ 

-E h OYfA HP 

TOAaUS MClUfSMt Zlm.mC/lfti^ 
m(^WAEXE E fS OYEA 

<AAAOAf STfSrAtfiAS 


Alloy STEEL P/PES 

C . 2-/ AUTPOT L fSS TPP/V 

CAAAOM STEfl PtPSi 

£ . -t At/T nor LESS rnpn 

flilPV STEEL PyPES 

£/ » HE/CMT op IpLEL/S aECESS~ 


/^iM^NSIOAtS /? 7)/t£ fniM/AO/t WTE'M AfMCM/M^A/G £E/)A/&£ 

TO fi/AfAi TT^tCMffCSS. TH/J h/TETi PATT^AMT/O// SHSii //OTSP 
UStn k^flTH P/P€S OP cess T/E^A/7S^.^ C^/a,) AiW /hoPS. 


AOfiE Am AACK WtLOED ON TLAPGE 
EQg MeTAl AAC WElOMe 
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THi ouTEfl. Surface of 
Tht UEiP MUiT Lit WHOLiy 
OUTStOE THE POSITION 
tHDICATLV Ay THE DOTTED 
it/t£,oa fULL lihE 
Which EVEN 15 APpUCARtl-t . 


S.OQ m.mcVi 
NAD MIM. li. 


/ALLoy srtsL. Eillet weld 
steel 

ILLET IM £ l d 

• U' 


IT/ 

fON C L E ANAUce bet ween FI A HO £ 

Bone a od of Pi PE (see peoh-.s^tO-) 


%Lior’srl?L%^T5 I A>^rHi,TlEisrHAHS.oMM.Cy^»\ 


CAA 6 CN STEEL fiJN£S Cet BUT NOT/MSS TMNN to.a Mm 


allot STEM LBifMS C-zlt BaJ (toT LESiTNNN <OJ> hm (}/rih) 


CARAOti STEEL FiFMS Emt, BUT HOT LESS TUAH fo H-M 

alloy iT£MA pyF£S t ^ E.oc>M.Md'A'**)*%^ BuTHoTLEssTNAH t 

E-H. C ALCULATEO JSIIcteHMEi OF FIFM AS Be fllVMO FNaM ^<g H si 

IStMEHStONS AUC. ARM M/H/JHA ARTS A MNCftiHiHO f/ANCe. 

To f/nnlT/hckhess y ms wlld pre pa rat/oh shall hot bb 

USLD WITH PIPES LESS THA/f 7<i M Mih/MOAA SORA 

^ELO PREPARPTiOH POR OSE ohLT Yurfi FLANGES 
po S iriOH AL LY WMLPEP OH 


ORE AND BACK WE I DID-OH 


HCE EOR METAL ARC ^ElD//*a . 
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fOU CLEAfiAHCe B£T\n££A PIANCE BORt 
AND O.D. OF RIPE C-^EE R£C,/i. 3S7 O- ) 



B - t BUT NOT LESi THAN S.oM.M.C^/tCIti^ 
£^iyzt BUT LESS TUAN £^M.Rl.C'/4tN) 


t zCAiCUlATEP TMickrfESi OF PtPE AS DEfU^lEO FfiOM £qn9i 

J)tMEt1SlON & IS THE MtM/AlUAi AFTER MACNtNiNC. 
FEAH<SE TO F/P^/tL THI<LKNE.S<t 


•ACE ARP FILLET VJELDED-ON 
LANGE FOR METAL-ARC 'itut>ma . 
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fiO. 32. 

Ai'AC But NOT LE SS THAH £ OO (3//^. 

■*8.0 N M.CS/fi \mNERE t /i f*OTMo/i.E 

TftAM M-M. CS//g 

BiCt-i cMjA y/NE-R^ t IS ovAA B Uf>ro 

AHO IHCLUJilMC /4 ■ SO MM . r9//6 fN^ . 
i Ct-3.o M.M. < '/a"') WM£a£ t n ovee /4 tom.m. (in) 

UAro ANO *N^mp/N£ 22.00 M.M. C^/9 
a .0 Af.Af Cm t^)y9H£8£ t /$ OTCfi *2-0 MM .C^/3 
But not ££ i % Tt^fiN £ oo m .m . Ci/4 'ti ) . 

t-~CALCULATtD THICKN6%i of ptPe Ai PERlV£ D FflON\ SiSlnB}. 

Dimension A u rN£ minimum aftep machining. 
FIANC.£ to Final. THIGlKrt£5S .this who PHEFAHA- 
Tion .shall not am used ytira pipes of lessThan 
7f,oo A#.Af. C3 in.) Bone . 

I 

bORE. ^.FlLLtf VltLDLD-ON 
FLANGE FOR METAL ARC \NUD\HG . 
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5-0 M.M. OMtH) 
ftAD fAlh 



|_r//£ OUTEP. SURFAC-E Op 
TH£ WELD MUST Ll£ WHOLLY 
OUTSIDE THE POSITION 
IHDICAZBD by the DOITED LHIB 


pop CLEARANCE BETWEEH 
fLARiPE BORE and O.D.Op 
PtPB CSE£ PEON .3570-') 


A t BUT NOT LESS THAN S.O H.M.O //6 in} 

Bur NOT Less tha-n £o m.mi. C'/a ir ^ 

t ; calculated THUkHt^^ Of f/pc AS pf Ri\TE P PROM /oNBI 

Dimension 'A 'is the aiinimom after mrchin mo 
flANCSE to f^lNAL. rPHC-kNE SS ,TNtS WELD 
PREPANATfON SMALL NOT BE USE p WtTH 

PIPES OF LESS TMAN TS.O MM-O fN) MlNiMOM 
Bore . 

WELD PP£PAPMT/ON FOR USE ONCy 
With psAHaEs Pusir/OAA<Ly welped^oh 


‘BORE AND F/UET' WELDED. 
fiance forM mi-AltCWELDINC 





roA A£riv££jv 

&0R£ A O-O. OF P^P£(saa P£ch,3S7 6~) 



£.ziy%t aUT NOT Las^TftPN SO M M-O/'&iN) 
P X 1.6 M.M (^‘/ic NfPX 

t*£ALCUi^T£^ TPICkPtsS OF pjpE ps I>£filV£ D 

P P O A/I P<SlN.3i. 

All 2>iM£NSlONS pp£ P/NISHED SIZBS . 

THE BO^SEO PEANG.B 3E USED ON 

P/PES UPro /9/VO JNC.LU O^NiS. 3oS M Pf, 

C /2 //v.) NOMiN/^L. Bore 






f O/t CL£.ARAfiCe AErvuEBii 
FLAMES. Aafie, A/iO 0,0. OF 
PIP£,C^££ FSCii.3S7 6^) 



B . t 

E z I'/x t But par l£ss than Eom.m. O/u /a). 


t--CAl£UlAT£D TMiaMAtSi CF PtP£ AS 2>£Alv£.0 

FA OM /V . £> ! ■ 

ftlL D fM£ rt SiO^ £ APB P/PISHCO SI2-ES, 
run TVAi shail a£ useo o/ziy pan p/fss 
uftro APO ^nclu /53 mm'cp //v.) 

NOMIA/AL bopp. 
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